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(54) Correction method of document inclination angle 



(57) A correction metliod of a document inclination 
angle includes the steps of: first detecting an edge of a 
document; second detecting an inclination amount of 
the document corresponding to an inclination angle 
according to a detected result of the edge of the docu- 
ment. The inclination angle represents an inclination 
angle of the edge of the document with respect to a first 
reference direction and a second reference direction 
perpendicular to the first reference direction. The cor- 
rection method further includes correcting the inclina- 



tion angle of image data of the document with respect to 
the first and second reference directions. The step of 
the correcting includes a shift processing conducting a 
first shift processing In which the image data are shifted 
to one of the first and second reference directions 
according to the inclination amount and conducting a 
second shift processing in which the image data are 
shifted to the other of the first and second reference 
directions according to the inclination amourrt. 
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Description 

BACKGROUND OF THE iNVENTiON 

The present invention relates to a correction method of document inclination angle for an image reading apparatus 
such as a scanner, facsimile device, digital copieriri which a document is placed on an Image reading position, and an 
image of the document is read, and specifically-td "an image reading apparatus in which, even when the placed docu- 
ment is inclined, it can be corrected. 

In an image reading apparatus such'as'a s'cariher. facsinriile device, digitarcopier in^which a document is placed on 
an image reading position,- and aint imagelm the docume^^ is a case in which the document is placed while 

being ihdined; When thaihclined docume^^ as it is, tfiere is a possibility 

that sbrheportidris df^hef-image ar^lb^^^ -j^^- . s.ir- r. - 

AcGordirtgly; In the cbnventidnal image reading'^ mclinatiorfangle' Of the document is detected by 

detecting ah iriclinatidnlDf a riow^df characters fi-dm image inforrnatibn^^ obtained' frbm'the document, and the 

indiriatidn angle is cdrVected dbrre^pdndin " "^ i ■ r'^' - ■ '-^v 

In the above method/ in order to detect the ihclihation angle of the-dbcume^^ it is necessary that imWge information 
is read (pre-scahned) after the document is |5revi6usly'set on a reading pbisition/Therefbre,' a long p^^^ of tirhe is nec- 
essary for detecting the ihclihation angle, and thereby, image reading efficiency is^lowered. Further, in order to detect 
the inclination of a character row, it takes a long time because complicated calculation is necessary, and further, dost is 
increased because many memories are used'fbr calculation. ' - = ' 

SUMMARY OF THE INVENTiON ^ 

An object of the present Invention is to shorten a time necessary for detecting the inclination angle of the'document. 
and to increase the efficiency of image reading. Further, another object of the present invention is to shorten a time nec- 
essary for inclination angle cdrrectidn. and to redu^ ^ ' - % 

Theaboveobjects canbe'attaihed by the'fblld^^ ^ 
In the structure, a^ correction methcd of the bocumeni inclination angle has the following steps: the first detection 
step to detect an edge of the document; the second detection step to find an inclination value dorrespdnding to the incli- 
nation (G) of the docunneht based on the detecteo docurnesTt edge information; wherein the inclination of the document 
is the inclination of the document with respect to thfe first direction (X direction), which is the reference, and the second 
direction (Y direction) perpendicular to the first directidri; arid a correctidn step'to correct the inclination with respect to 
the first directibn 'and^the second direction of the image data; wherein the con-ectioh step comjprises the following 
processing: the first shift processing to shift the image data to one direction of the first direction and the second direction 
corresponding to the inclination value; anb the second s to shift the rmkge data to andther direction of 

the first direction and the second dirediorfcorresp^ sn . r. c 

BRIEF DESCRiPTiON OF THE DRAWINGS ^^^ —^^^ ^ ^ ^ J 

Rg. 1(a) is a outline sknional view of an image re^ " ■ '^ ^ ' : : ^ 

Fig. 1(b) is a outiine plan vievv. viewed from the! tipper sUrface'side of a platen of 'the irnage reading apparatus. ' 

Fig. 2 is a view showing a detection result of photo-sensors PS1 to'PSS. - '^^^^^ * ' ' ' " - 

Rg. 3 is a functional block diagram' of iHclihationcorrecHib^n^^^^ . : : r^c , ; : .;; v • . : 

Rgs/ 4(a). 4(b) and 4(c)are views resp^ctiV i . : 

f^QS. 5(a), 5(b), 5(c) and 5(d) are views typically showing a vertical correction respectively, 
Figsl 6(i), 6ff>).'6(c) and 6(d) are viaws ^y^^ ' ^ ■ " 

Fig. 7 isla structural vi^ showing tfiiPeMlf device used In" ariother exam- 

ple of the preserrt trivehtibhl - '"^ TOO : ^'^--t- -i-^p . — 10 -vn -v. ; v. , r > • 

Rg>8 is a flow chart showing a condition of the ddcumeht angle =<^^^^^^ present iriVentidn. 

Rgs. 9(a) and ^(b) 4riB illustrations explaining a cdridition; in which a documerrt^ edge is detedtai by signal change 
timing of a light receiving signal/ in the exanriple of / ' * / ; : - * : , " . , : 

Rgs. 10(a) and l6(b) are illustrations explaining a cbnditibn of magnification change prdcessing in the'example of 
the present invention. ^ v r - 

Rgs. 11(a) and 11(b) are illustrations explaining a condition of data shift processing in the 'example of the present 
invention. ' - " ' ■ • / < 2 

Rgs. i2(a) and 12(6) are illustrations showing data moverrient in the data shift'prbcessirig in the example of the 
present invention. ' - : * . • . 

Rgs. 13(a) and 13(b) are illustrations showing datai nibvement in the data shift processing in the example of the 
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present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

5 Referring to drawings, an exampie of the present invention will be dpscrjbed below. Fig. 1 (a) is an outline sectional • 

view of an.image reading.apparatus and Rg. 1(b);is an outline, view viewjKl from the upper surface side of a.platen of 
the image reading apparatus 1. , . , . - 

Initially, an .outline of the ini^ge reacting apparatus, 1 will,be described ^b^lpw.:^ document, stacki/ig table, .1 1 is a 
means to place a document P,to te^/^eacJ t()e^^^^ Aconv^i^g.mean^-is-f.^^ document p[aped^on ^ 

TO the document stackijng tabie 11 to an image reading pctsitioni W^iGh yvill b^.desq^ibi^Jate', andjn therp 

the conveying means has a feeding roller pair 12 and a conveyance belt 1 6 trained ground a roller pair-.l 3 and,,14,.The 
feeding.rpller pair 12. is a meanstQ separ^t^ a.dpojmentshee^ p piaced pnthe docurinent stacJqng 

table, 11 . arid to send it. JJie conyey^nce belt jy^^ 9.mean^,tqiConvey ^e,0qcumerJEa fed t^-the feeding roller pi^in T2v 
to the image reading position while the document DJs being nyDpp^i 1;7:iThe;inniage 

16 reading position is a-position tt^fiei^d t|ie: docurnen^ Q .poqvjeyed by>theiCOtrwf yihg. m^ans, ,and in; t^ie present ©cample, 
because the image reading app^rjatus.l, reads the document O by, a sc§fining optipal^ystem; under the^ppnditipn that 
the document p. is topped, the image reading posiiibn is a predeterminec! position pn the light transmissiye platen 17. 
In this connection, in the present example, the image is read undei; the condition-.that.the docum D is stopped, how- 
ever the image reading apparatus may read the document D^while -the dpcumen^^^^ is moved. ln the image reading 

20 apparatus 1 of the present example, the document D is conveyed based on the center reference, (the center of the doc- 
ument conveyed by the conveying means coincides with the center line (the secondary scannipg^direction) ofthe platen 
1 7). In this case, in the system in which the reference is an edge of the platen, when the document is inclined, at least 
one angle portion qf an im^e^qf- the document ,0 can not be read by. an image reading, means 21, which will be 
described later. ./ . j_ , , . ..." . J - . .-• - : - • 

25 A light source 18 is a means to emit light onto the documentb, which, is conveyed to the ^mage reading position on 
the platen 17 and stopped, and is a linear light source extending in,the primary seining qii^^^ Fig. I.ihe direc- 

tion perpendicular to the paper). Thefirst mirror 19.and a V mirror 20 are means-ta^uide the light, emitted from the Hght 
source 18 and reflected; by the document D, to a succeeding image^reading means 21. Wben th^^ of the docu- 
ment D is read, the light source j 8 and the first mirror are integrally moved jn the secondary scanning direction (the left 

30 and right direction in Fig. 1 ) perpendicular to the primary scanning dii;ecripn , and the V mirror 20 js ryioyed at a 1^ mov- 
ing speed of the light source 18 arxJ the first mirror.-ln thiScCqnnedion. a^^ not;shpwn in thadrawipig. an image 
forming means to forrri. an light Jmage of the document D onto the image r,eacjing means 21 is arranged i)etween the V 
mirror 20 and the image reading !rneans 21. 1. , ^ , V- ; . * . . v' . ^ 

-The image reading means 21 is a means to read the image of thg^dpcurnentp, arid iSra photoelectric conversion 

35 element to photo-electrically convert the light reflected frornjhe.dppugie^^ pixel. In the present example., the 

image reading means 21 is structured by a line sensor(line CCD) extending in the primary scanning direction. The 
image reading means 21 reads the document image for each line, and can read.an image on the entire .surface of the 
document D stopped at the image reading position when the light source 1 8. the first mirror 1 9 and the V mirror 20 are 
moved in the secondary scanning direction. The read ;document.irnagejs^ converted jnto a digital image signal, and is 

^0 sent to the outside such as, an ipiage fprmmg app^atus..Tlie lig^ 18, the tirst mirror 19, the v mirror 20, the 

image reading means 21', etc.. are called a scanner;/-. - . . „ - ' = . ■ . • . - . / 

The document D in which the image on the entire surface.is.read;byitbe.irrage reading means 21, is conveyed by 
the conveyance belt 1 5. and is delivered onto a sheet delivery. table ,lj&'by a sheet delivery roller, riot shown in the draw- 

45 In such the image reding apparatusi-1. whe,n,the document D.plac^j^rallj^ej document staddngj tabje 1 1 is con- 
veyed toihe .irnage.reading^PI^^ drffererrt.in ttie 
widthwise direction of the document D (the direction perpencficuiar to the conveyance direction ot the documer^ D,: and , 
in the preserrt example. par^[el to the primary .scanning directipn), due. to a condition of the conveying means.^he guair 
ity of paper of the dpcumerit A -e^^^^ the document D is conveyed with inclination (refer to f=1g; 

so 1 (b)j, thereby, the decumbent D is rVbt stopped at a predetermined image reaiing position in a right angle. Accordingly, 
in the present example,,the inclination angleof the document is detected.by an incliriation, angle detecting means 22. 
and the image read by the irrage reacfing means 21 is corrected by the correc^ng means according to the iriclinatipn 
angle G- Hereinafter, this structure will be explained. . • - . * 

Initially, the detection of the inclination angle 9 by the inclination angle detecting means, wilf be explained below, 

55 refemng to Rgs. 1 (a). .1 (b). Fig. 2 which is a view showing the result of the detection by the photo-sensors PS1 to PS5. 
and Fig. 3 which is a functiorial block diagram of the inclination correction. 

Below the platen 17. 4 photo-sensors PS1 to PS4. which are the document detecting mearre. a'-e arran^d on a 
straight line in the directioh*(the primary scanning direction) perpendicular to the document conveyance direction (in the 
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present example, the secondary scanning direction) by the conveying means. When the photo-sensors PS1 to PS4 are 
arranged by standing side by side with the irnage reading means 21, a free spacein the primary scanning direction of 
the image reading means 21 cari be efficiently- utilized. A photo-sensor PS5; which is the document detecting means, 
is arranged with respect to the photc^sensor PS3, on the downstream side of the conveyance direction (the secondary 

5 scanning direction) by the conveying means. These photo^sensors PSt to PS5 are means to djetect an edge of the doc- 
ument (which is an edge portion in the conveyance direction; and in the present example, a leading edge portion in the 
conveyance direction^ conveyed by the conveying means. ; • ' 

In the present example, when photo-sensors PS2, PS3 and PS5 are arranged in such a manner that a distance 
between photo-sensors PS2 and PS3 arid a distance between photo-sensors PS3 arid PS5 are equal, a calculation of 

10 the Indlinatlon angle 0 is simplified; and'cost reduction by an incriease of the calculation speed and simplification of the 
circuit is realized. Further, whien the ddSimerit is detected by the photo-sensors PS1' to PS5, the' light source ' 1 8 and 
the frrst mirror 19 are nnioved to apposition' not to:iriterfere with the detection, or are structured not to interfere with the 
detection. Further, to make the detection by the photo-sensors PS1 to PS5 easy, it is preferable that the entire surface ' 
(or partial surface) of the conveying belt? 1 5 has a^density different from the backgroUnd'(white). for exarriple; black. ^ 

15 V\ftieri the leading' edge of the document D4S detect^ by phd^^ 

veyed to the image reading position by the donveyihg meaFis,:the' d Shown in Fig: 2; and the leading 

edge of the document D is detected with time difference as shown by time t1 to t5r?Hereiri;«the inclination angle 0 of the 
document D is detected by the output signals of the photo-sensors PS2 and PD3j That is; the inclination angle 6 of the 
document D is detected by utilizing that the difference s of timing between the output signals of the photo-sensors PS2 - 

20 and PS3 depends on the inclination angle 0 of the document D. Further, in the present example, in order to detect th^- 
inclination angle 6 more correc4l>?.' the conveyance speed of the document D is detected by the difference T of timing 
between the output signals of photo-sensors PS3 and PSS. Hcweven because the Conveying means is structured so 
as to convey the document D at a predetermined conveyance speed, this^ predetermined odriveyarice speed may be 
used instead of the above conveyance speed. In this connection; the differences s and T bf timing are rheasured by a 

25 timer, or the like; which is a time measurement means, ri^ot-show^ v 

The output signals from photo-sensors PS2, PS3; and PS5 are sent to the inclinatioh angle calculating section 23, 
and the inclination angle 0 of the document' is calculated thereby. That is. the inclination angle 8 of the document is 
obtainedbydaiculiating the following equation. ^ . - .i^; ^ 

30 v::^^... .r.,. i^^^^^ v-..-^/ > ..^ ^ 

The obtained inclination an^le e is^'stored in a ihciiriatibri angle hienibry 24\ which is'arflnclination angle storing means 
to store the inciinationf angle e.'^ ^: v : .n: ^ , ' . . : , . ^ ■ , 

In order to realize the relationship of the above equation, the sariie one side of the document D conveyed by the 

35 conV^eylng rheahs neieds topass the photd-sehsoi-s PS2, PS3 and PS5. The reason is as fdlowsi when an angle of the 
document D passes between photo-sensors PS2 and PS3, the inclination angle 6- can' not- be detected by only th^e 
signals, arici an accurate correction of the'iriclinatibn angle-can not be coriducted;) in the pi-e'sent example, 

photo^sehsors PS'i arid PS4 are an-anged 6utsideWe^phdto-s According to the output signals of 

photo-sensors PS1 to PS4, it is detected whether one side of the document D passes the phbto-serisors PS2, PSS, and 

40 PS4. That is, it is detected by calculation in the inclination angle calculating section 23 whether the condition of the 
equation t1 - 12 = t3 -t4 is satisfied or riot, (it is nbt necessary that the both sides are 'completely equal, but the both 
sides may have at least the same sign). When this condition is not satisfied, the detection of the inclination angle 6 is 
erroneous, and a display (message) that cbriv^eyance of the docuriient D;is fa:li©di isxiisplayed on a liquid crystal display 
(display means), not shown, provided on an operation panel, not shown, and the image reading operation is stopped 

45 for a time. ■ ' ■ ■ -" -^s*'^ v'*^^ r ' v.- : ,\ 

'^As desfcribed aboveriri the preseri as follows: the doc- 

ument D, which is being -Gonveyed.lsSetiaited^ bri the'cbnveyahce path by the convey- 

ing rriearis, arid based on the resuk^^^ ihclination'^bf' the document D" is detected. Due^^to^this, rib pre-scanning is 
n^essary-for detecting the inclination anjgle e of'the ddaimentr'a tlrii© rTecessaiy for detei^ inclination arigle of 

so the document canine shortened, and the image reading efficiency cari.be increased^. Further;"iri tiie' present example, 
in order to detect the document D.'a plurality of photo-sensors PS2 arid PS3 are arranged in tiie direction perpendicular 
to the conveyance direction of tHe document D, thereby, the inclination angle 6 of Ihe document D can be detected by • 
a sihiple staicture, and not only cost reduction, but also an inaease of the detection efficiency of the inclination angle 
e can be intended. Further, when the photo-sensor PS5 is arrariged in the conveyance direction of the document D with 

55 respect to tiie photo-sensor *PS3; tii(3 practical conveyance speed of the document D can also'be accurately detected, 
and thereby, the Inclination angle e of the document D can be accurately detected. 

In tiie present example, the photorsensors PSI to PSS are provided below the platen 1 7, thereby, a space can be 
efficientiy utilized, and the inclination angle 6 can be accurately detected when tiie inclination angle 0 of ttie document 
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D is calculated at a position near the Image reading position. However, it Is not limited to the above description, but the 
photo-sensors may be provided orr the conveyance path. of the document by the. conveyingj means such as an above 
position of the platen 17. or a positioabetween the feeding roller^ipair :12 and the conveyance belt 15.- Further, in the 
present example, the leading-edge of the document D is detected.by the photo-sensors PS1 to PS5, however, the trail- 

5 ing edge may be detected.- In.the present example, the document*D is detected by. the photo-sensors PS1 to PS5, how- 
ever, other non-contact type switch or contact type switch may be used, and the essentia! point is that it may be a mean 
by which the document D conveyed by-;the conveying means qan be detect^. Further, the light source. 18 and the first 
minror 19 are not moved to a positiqn .atwhich thes.e unite do not inte th& detection, or are not structured so • 

that these unite dp not inte^ere with thadeteption.-bm.tihe light soujge 18 is.turn^ed.^n whil%^^^ docujnent D is conveyed, - 

10 by the corweying means, and the floeume^^^ . 

Next, correction pf the imagje.vread by the image/eadlng means 21.iacc,ording tOcthe-obtained inclination angle e, 
will be described; --i-^ ■> i^-q?^ ^ . v.:--'* ^rr v?: n v-lj =: :s-<:^-i =m' ^ 

GeneraNy affinis tratisformatipnrisrknown-as a method to ^ readiat the inclination angle Or. In,the 

affine transfprmatkm; 2^x1,2, matrix^calcuiation is^o^Kiucted. .and.^^ 

15 Accordingly,: in the~;pr^serTt. example, ^he>irr»9ge:cprr<^ctioniby data shift .processing is concJuGted which= has been prQ: . 
posed in Japanese Patent, Application Open to Public Inspection .No.; 85794/1997 by the inventors, and in -which an . t 
amount of . calculatiOT= arid the /nempry are more economical. The data shift' processing shifte; image informatioa for - 
each phxel stored in the image memory.28, which i$ an image storing means, as the lengithwise correction or^the width- . 
wise correction, and therebyrconducts image correctjon. In this cpnnectior>; when the image is corrected by the data, 

20 shift processing, the magnification ratio of the document or the aspect ratipjs^Jhanged, therefore, independent length- 
wisG/widthwise niagnification cjiange processing is preferably conducted.,^-^ 

-In this connection, generally in the data:,shift processing anej the magnifi<»tion change processing, it is more easily 
considered that the magnification change processing is conducted after the data shift processing, because the image 
whose aspect ratio is disordered by the data, shift processing, .can. be return^ to cope with thevoriginal magnification. 

25 In contrast to this, when the data shift processing is conducts after the oia^ificatipn. change processing, the disorder 
of the aspect ratio caused by the dataishift processing need^.tq be previously presumed, and.the inclination angle of 
the read image is distorted by the magnification change processing, and rte erection processing becomes compli-^. 
cated. However, in the image reading apparatus to read the document image by tiie relative movement to the document 
(in more detail, it is scanned by the scanning optical system). as in the present example, the magnification change in the 

30 secondary scanning direction (widthwise) can be easily conducted by changing the relative movement speed (in more 
detail, the moving speed of th,e. light source 18, thefirst.mirror 19,iandthe:V mirror 20)-, and furtiie;r, deterioration of tiie 
image quality by tiie magnification change can be prevented, therefore, in the present example, by conducting the data 
shift processing afterihe friagnification. change processing, the .image read at the.inc!inatipn,angle 0 is cprrected. - 
Initially the magryficatipn charige processi.ng-vwHberdescrjbed below, .referring to figs. 3, andiFigs. 4(a). 4(b) and » 

35 4(c). which are views expressing, the inclined documente on the platen 17. Pig. 4(a)- is an outline view expressing, tiie , 
inclineddocument ontiie.platen 17, Figv4(b) isa imag^ Dcl.to be read, and Fig. 4(c) isa 

conceptual view showing image data ^enniagnification^diainge prc^essing.- i^.:the rnagntf ieatipn change processing, / 
the following processing is conducted:; . :; /.o-c-i >:jiu>;v : -^c. -^r: • ^ ^r/v: ■ > <, 

40 - - . ^. Width (the s^ndao^ scanning djrectjpn):^!/^ 

; .-t Length (the prirnary scanning direction): c^^^ ^ z . - 

In more concrete explanation, as described above, the inclination angle e of the document D is detects during 
45 conveyance of the docurrient D, by^the'<x|nyeyingrneans^ jsjnputted.into^anJrTclJ nation angle 

memory 24. At the time, the document 6 ^ indined^as shown in Fig.<4(a)yia.rTd placed on theplateptl 7..Data of thejndi: r 
nation angle e stored in the.'inclinatiqn angl^ rnemony.ris initiaJly eent-tQia^se^Gonda^^^ change - 

processing n;ieans 25. The^ secondary, scanning rnagnificatlpnrGhangeproe^ing mean5i 25 is a means . to co.nduct.the /- 
widthwise (the ^secondary scanning direction), rnagnification; cl;iange by^ changing the ©canning (movement) speed fin ^ 
so the present example, tine movement speed of the light^source 18, the first mirrorul 9 and^tfijei V mirror 20) in the second- 
ary scanning direction by the scanner, corresponding to the indjnation angleiei. That is.-in tfie.secorKlary scanning mag- ^ 
nification change processing. means, the-scanner is controlled so that it scare: ^at thei seining speed of 1/cos 9 of the • 
scanning speed at the Irfexsize processing.. When the scanner .scans the .entire surface.of .the document at the controlled 
scanning speed (read fcy the image reading means 21). the image signal is generated which ;is magnificationKJhanged 
55 by 1/COS e times in the secondary scarining direction. - 0 . , 

The generated image signa[ is succ^sively inputted to the primary scanning magnification change proc^sing 
means 26. and is subjected to primary scanning magnification change processing (lengthwise magnification change 
processing). The primary scanning magnification change processing means 26 Is a means to conduct primary scan- 
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ning magnification change processing corresponding to tlie inclination angle e stored in the inclination angle memory 
24, and the image signal is magnification changed by cos^e times; for example, by the- linear interpolation, or the like. 

As described. above, the shape of the image D.I recorded on therdocument D on the platen 1 7, is changed from a 
rectangular (refer to Fig. 4(b)) iritofa paralldogram (refer-to Fig.: 4(c)), when the image is read and magnification change 
5 processed by the image reading means 21 . As the shape is changed; the inclination angle is' also changed as follows 
(refer to Fig, 4(c)). - 'j:- s . r ^ ; * . t - : , - : ; ' : . . 

Angle from the widthwise (the secondary scanning) direction : 0' = Tan"^ (tan e • cos^ e) 

fo Angle from the lengthwise (the primary scanning) direction 9"'= Tani*'t'(tari 6 /cos ^ 0) - 

As described above, the image signal subjected to magnification processing is multiple-coded by a multiple coding 
processing means 27. As a multiple coding method, it is preferable that the multiple coding method in which an image 
size is compressed so: that the multiple; encoding processing cainibe^cdriducted by' a sfhall memory capacity, for exam- 
15 pie, an error diffusion method or a dither method; is used/ however;:^ there; is a^sirffrcienftWe^ capacity- the multiple 
coding processing means may be omitted. The image signal subjected to the multiple coding processing, is stored once 
in an image memory. 28, v/hich is an image storing means to store image data; Thehv^e image inclination is corrected 
by data shift processing. 

Incidentally, image data outputted from the scanner covers almost the entire^area of the platen 17, however, in 
20 order to extract an area corresponding to the document D in it (in the case of a copier, to print the image data at the 
correct position . of a predetermined sheet), it is'necessary to grasp the correction method about the following: from • - 
which portion (the top-^of the document area.after correction) the docilimerit area in the im^^ data should begin: For' 
that purpose, before the inclination of the image is corrected, it is necessary to accurately '^rasp the size of the docu- 
ment D; the document.reference point, and the top of the-documeht'area after the ihclinatiori'correctioh. In this connec- 
25 tion, "the.document reference point" used above;means an:angle portibn of the docum§ht D w^^ is read at first when 
the image is read by the image reading means 21:.^*Furthfer- "thef toji of the doci^ after correction" means a 

position corresponding to the top of the document area of the image datat after the^ihclinatiolh correctiOTi, and as shown 
in Fig. 4(c). the document reference point iscexpressed as (xs, ys), arid the top of th^ document area after correction is 
expressed as (xt, yt). Incidentally in the. inclination; correction, it is Included also to corrwl^o that the ddcumerit refer- 
so ence point-(corner- of the doGumem D)'is located aft the top of'the doG^ 

shown by a dotted line is an area P3 of the dpcument after incli^^ * 

In order to grasp them, an edge portion of the document D is detected fronnilmagiB data stored in the trha^e memory 
28, and the size.of the document D.Mhe document reference point-(xs; ys). and the top'of the doeurhent area after incli- 
nation correction (xt,yt) can be obtained.? :^;t::"o;r:. ^ : • • ' ■ • .X . : ::f ; _ ^ . : . 

35 However, in ofder to obtain the. size of thjB document tD, the dbcume^ (xs; ys), and the top of the 

document area after Inclination correctiori:(xt, yt)* iprocessing time to (Jalculate- is nece^ frie fdllow- 

ing method, these can be obtained in a short time:by'detecting and-^ ' ^ 

Initially, the detection and presumption of the ^ize of theidbisunifent D will be d^cribed belowV-Tlie size of the doc-- 
umerrt D may be detected by a size detection mearis/ri6tShoWh1ri.the drawiifig.iJhat is' *he Width of the document (the - 

40 direction perpendicular4o the conveyance direction) is detfect"i^ when the docuhi^^^ the document stacking 

table 1 1 , and further,,the length of thadocument D (the conveyance direction)' is detected 'while beihg cbriveyecl by the 
conveying means. The size of the document may be detected by a method to defecf the siz document from the 

detected width and length, as described above, or by a non-contact type size defectio^^ not shown, when the 

document D is placed on the platen 17. . .^ 'i r:- 'j^^./ . r .7 . : » ^ , v ~ ■ V 

45 Next, the presumption of the top (xt. yt):6f doteumeht area after the inclirlation correction^ will' be described. 
When the size of the document D1S known;'the'top'(xt,"yt)-of the ddcumerit'area after the ^'nclihatibn cbrrectioh can be ' ^ 
obtained/That is, the top (xt; yt):*of theidocunieriGarea^afterth^ incliriation correction is po3iti6ned'ay2 b€ilow from the 
centertrf.the piciten 17 (a one-dotted chain line^showii by- Rgi 4(ai)). -In tlie above descriptid^^^ symbol a is the width 
in the pfimary.ecanning direction ch the document D, and in 'the'cafee'6f A4R 6ize^^ inrh, (incidentally, 

so the lenigth b:mm-cf the'Si2e A4R in the secondary scanning direction is 279^Tlm). Accordinlgly/'the top of the document 
area is positioned 105 mm below from the center of the platen 17 In the following descriptibh, the top of the docurrient 
area after the inclination correction is defined as the origin ((xt, yt) = (0, 0)).' •'-^ 

Incidentally, when the present example is applied to a copier, information of "copy size" which is the size of a trans- 
fer sheet set from an operation panel or the like, not shown, is presumed as the size of the document D, and further, in 

55 the following calculation, including the top (xt, yt) of the document area after the inclination correction, the copy size may 
be used as the size of the document D. In the cased a copier, because a copy size which coincides with the document 
D is used (so-called a life-size), or image information of the document D is magnification change processed to meet the 
copy size (which may be magnification changed simultaneously with the above-described secondary scanning magni- 
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fication change processing or primary scanning magnif ication change processing), it is better to use tiie cop^ size. 

Next, the presumptiorifOf the document reference point (xs;iys>.wll bfe described. The presumption ofthe document 
reference point is conducted.according.to the size, and inclination angle e of the document D. In order to obtain the doc- 
ument reference point, initially, the length L from thexentral point (an intersection of the diagonal) qf the document D 
5 and the angle ^ are obtained. The letter L is a half length of tiie diagonal, and is expressed as follows: 

: ' . - ^ . L=1/2x(a^ + b^)'^ : - : . . . . , : 

The angle (j) to the central line (reffer Jo frig;.4(a)) isv; :. j;: ; ; ^ 0 ^ '^^ ^ ' * - ' ■ 

10 

. - • V - . •• -u.-r- ' : <t> ='"fan v ia/b) , - ■ . ^i>..r\ : 'ci^j^o v^r-- ./ -.r -v^i^a . 

■ ' ■ , / -0, ■ ' -M^*:- : . . • . - , ;: ,.= \ .hi.^ r r> \ . : - .{^ ' - ^ : 
Incidentally, because L or,<j» is a'vaiue depending.oaonly the size of the docuraent-:Dr.L.or ([> previously catculated for 
each sheet size is stored in a memoryKand jt niay be allowed that L:orr<j> is directly read from the memoryvcorresponding- 
IS tothjssizeof thj&documerrtp. u :r.r. w ^ -i - ^% ■■. . .r * -.. v ^ 

When L or .((> is obtained, the docurrient reference position (xs. ys) can be obtained t>y the following equation/ i 

- . • , ; xs = 0. ys = a/2 - Lsin(<(> .-e) X cos e . - - 

20 Herein, a reason why the right .side of ys js multiplied :by cos 6. is that the image data is subjected to magnification* 
change processing by the primary scanning magnification change processing means 26 (corresponding to the inclina- 
tion angle G of the docurnentb).^as;described ato ■ ■ .r ; . • . ' . - * : , 

As described above, by tObtaining the size .of the document D, the document reference point (xs,f ys), and the top f 
(xt, yt) of the document ar«a after [the icicHnation correction, by.detection and presumption, image data canibe detected 

25 before it is stored in the image memory 28. and. not .only data shift processing, which will be described later; can be con- 
ducted at once, but also, in ,the case where the Jerigthwise correction (correction.in the' primary scanning direction) in 
the data shift processing is conducted first when the image data is stored in the image memory 28. the lengthwise cor- 
rection, in the <iata shift processing can be simultaneously conducted (that is; before :the document DMs read* by the 
image reading means 21 ^because theidocument reference position.and.the top of-the document area after the jridina- 

30 tion correction are previously known, the imagadata .can be stored in: the image memory,28during the lengthwise cor- 
rection), and thereby, the efficiency can be further increased. : , -V . , • v ," . '.r 

Next, data -shift processing yvil| be described. The:data shift propessing is processirig to.con-ect the^image read by^ 
the image reading means 21 according to the inclination angle e of the document stored in the inclination angle memory 
24. This processing is conducted by shifting thejrriage data stored in the irnage memory 28 by an inclination correction 

35 means 29; which is a correction means.. That iS; the , inclination correGtipn:means 29 is a means to correct the inclination 
by data shifting the image data on the image n?ernpry.28. and amounts of movement, (respectively I. J); in which eatch* 
pixel is moved in: the lengthwise direction (the primary scanning directiorv) and in the widtiiwisexiirection (the secondary 
scanning direction), corresponding to the inclination angle e . stored Jnjhe inclination angle-memory 24); are .obtained. 
By moving each pixel accordingjto the^amount of movementi-the inclination correction of the image is conducted. Here-. 

40 inafter it will be detailed. In this ponnectipn^ in:the description belpw,^the case in which the widthwise correction is car- 
ried out after the lengthwis.ecorr|BCtipnrWtir ^ ^" . 

Initially the lengthwse corr jection -will be described below, referri rig to Rigs;;,5(a),\5(b), 5(c) and 5(b). in^which the 
lengthwise correction is typically shown. Fig. 5(a) is a view typically showing image data (tiie document D2) before tiie 
lengthwise correction. Fig, 5(b) is a view typically- shqwingricnage data (the-xiOHCunjent D4) after the lengtiiwise correc- 

45 tion. .Figs. 5(c) and 5(d) arf^irrage-like, views showing of th^^Jengtfivwse. correction. ^. -. . v r * r, - . : r 
In Rg. 5(a). the image datajs shrftedin lengthwiseipriirory SiMrmirig>dire*^^ that a straighrt line AA* which is 
in parallel to one side of the.document and includes the dpcument/efererKJe point (xs. ys); coincides with-a straight line 
BB' which is in parallel to ^the.secoridary scamir^ directip indudesra top.of the document area after 

the inclination correction", that is, the qrigir^. At this time, it Js necessary tiiat.tii^ image data is not shifted. in the width-. 

50 wise (secondary scanning) direction. When an arbitrary point in he image data js (x, y); an amount I of shift (movement) 
in the lengthwise direction can be expressed as follows:. . 

- . , J = ys-X »tan0* V . , : 

55 In Rgs. 5(a) to 5(d). tiie image data.is nioved downwarcj if I < 0. and upward if I > O. in this connectiohi 6' is a function 
of 0. as described above. 

Accordingly, the amount'of rnovement I is a function of x. and does not depend-on y, and therefore, data having 
equal y has the equal amount of movement I. As shown in Rg. 5(c), common pixels in the primary scanning direction 
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(pixels partitioned by x) of the image data (the document D2) before the lengthwise correction, are collected, and may 
only be shifted on the image memory "28 According to' the amounM of the movement solas to match* Fig. 5(d)'. That is, 
pixels may only be moved in theprlmary scanning (y; lehgthv^se) direction, and a plurality of pixels 'can be collectively 
moved, so that the amount 1 of the moverhent can be calculated for each group of pixels partitioned by x, and corriected. 
5 Then, the image data'of the document D3 a¥er the ifeiigthwisb cbrriection becomes as shown in Fig. 5(b): Inciden- 

tally, 6'f6rmed between the slanting side in the jirtia^6 data after lenigthwise cbrrection and tfte primary scanning direc- 
tion (refer to Fig. 5(b)) is expressed by a function of 0 as follows. 

' ^ 5 =1iri*'*(1/(1/tan e*^^ * ' i r ^T. i 

u 'u. " i, V k- ^ '-'0 ri^/^wA/(90s^ e (1./fc=in e^.tan^))),. ^ -r- ^ v .* - ' . - 

Next, the widthwise correction will be explained below, referring to Figs. 6(a); ^%), '6(6); and 6(d) which-are views* 
typically showing th8'w1dthwise <5brfectioh^^ view typically shbWirt'g the iitiage data (docCinhent D4) before 

75 the widthwise ccxrectibn^after the lengthwise cbr^ irriage data (docu- 

ment D3) after the widthwise correction (after the lengthwise correction). Figs. 8(c) and 6(d) are image-like views show- 
ing the data shift of the widthwise correction, ' - '' . : - O r : : ^ 

In Fig. 6(a), the image data is shifted (moved) in the x direction (which is the secohda^rj^ scanning direction, and is 
also called the widthwise direction) so that the slanting line becomes vertical. At the time,^ it is necessary that the image 
20 data is hot shifted (moved) in the lengthwise (prirhary scanning) direction; When an arbitrary point in the image data is 
defined as (x, y), the amount J of the shift (hnovement) in the widthwise direction, is expressed as follows: ' 

■ ■ J = -y • tan ^ ^ 1 

25 In Fig. 6, when J < 0, the imagedata is moved in the left direction, and' when J > 0; it is moved ih the right direction. 

Accordingly, the anrount of movement J is a function of y, and does not depend on x, and therefore, data having 
equal x has the equal amount of movement J. As shown in Fig; 6(c); cohimon'pixeis In the secondary scanning direction 
(pixels partitioned by y) of the image data before the widthwise correction, are collected, and may only be shifted on the 
image memory 28 according to the amoVnt J of the mbv^emeht so as to becbrnb as shown in Figf6(d). That is. pixels 

30 may only be moved in the secondary- scanning {x,"Widthwi and a plurality of pixels can be collectively 

moved, so that the amount J of the movement can be calculated for each group of pixels partitioned by Viand corrected. 

As described aboverthe inclination cbrrection of the image data can be conducted by data shift processing in which 
the image data of the document D stored in the image memory 28 is shrfted by the inclination cbrrection meains 29 
according-to the inclination angle 6 stored in the Incliriatiori a^^ That is; the ihclination correction can be 

35 conductied by rnoving (shifting) pixels,' which are collected for each y (primary scarining, lengthwise) or for each x (sec- 
ondary scanning, widthwise) by the lengthwise correction or the widthwise correction, on the memory Accordingly, the' 
total amount of calculation foV the anhouhfe^ mdvern'eht i, Ji can be reduced. Concre^tely if the image data consists of 
X X y pixels, the nunriber of tlhries df-ifiovenfient'arhbiliht c^^ + y times, arid the nlimber of times of 

calculation is reduced, cbhriparing to'that-df the rhbveme^^^ xxy times of atfine transfonriation. 

40 Thereby, the complicated calculatiori is not nece^ary, tfiat time necessary for the inclinaitidn angl&correctidn can be 
reduced. Further, the large memory capaciiy is hot necessary/ resuitihg in a costf reduction. ^ 

Incidentally, the inclination angle i& of the ddcuniieht d varies deperidihg on \^ribus conditiohs such as the quality 
of sheet of tiie document D, erivirorimentarcdhditibh or condition of the doriveyihg nnieans, hbWever, the document D 
placed on the document stacking table 1 1 has the same quality of sheet, and the almost sarhe ehvirorimeritar condition 

45 and conditibri of the conveying means, and therefore; 6ne"sheet-bf the documeiit D shows fhe'same inclination angle 0 
as that of the dtherdocumeht' D. That^is? the'ihclthMb ahgl^ 0t5f a set of thelct&finneints D p orr the document 
stacking table 1 1 has the reproducibility witii that of the document D (a sheet of a^el of docurnents) conveyed by the 
conveying means. -Accordingly; it is^nbt-hece^s&fy tb 'dei^'the incliha^^ by We- inclihatrbn angle detecting 

mearis 22 at every tlhfe when th e dbcument'D- is cbnv^ed by'thS conveying me&ns. I n 'bihbr wphds,' ah image read by 

so the image reading means 21 can be corrected according to the inclination angle 6 of the docbment D already stdred in 
the inclination angre' memory 24; vvithbut^detecting ttie inclihatiori arigle'of the^docum D by the inclination angle 
detecting rheans 22. Accordingly, 4t is- not necessary to detect the incliriatioh ahgle 9 at every time when each of a plu- 
rality of docurfiients is conveyed, therefore, tirhe necessary for detecting the inclination angle 0 of tiie dbcunrtent D can 
be shortened, and the imageVeadirig efficiency can be incriea^ 

55 For example, for'the first document, the inclination angle 8 is detected, the detected indfination angle 0 is stored in 
the inclination angle memory 24, and the inclination is corrected, and for the other documents D (tiie second and sub- 
sequent documents) placed on the document staddng table 11 , the inclination angle 0 is not detected, and the inclina- 
tion may also be corrected according to the inclination angle 6, stored in the inclination angle memory 24. Atternatively, 
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the inclination angle 0;may also be detected for eivery n sheets of the docunrient D conveyed l>y the conveying means 
(herein, n is an arbitrary integer, and nnay.alsO:be set .by the .operator frpm an operation panel cr the like, not shown). 
Further, in the case of the doournent D with high . frequency in use,-,the inclination angle 9 is previously set from the oper- 
ation panel or the like, not shown, and is^ stored, in the Inclination angle.memqry 24, and according to the inclination 
5 angle 9 stored in the inclination angle memory 24,; the inclination of the inrtagq read by the image reading means 21 may 
also be corrected. . - . ^- 'r- - . . ■ 

In the above structure, pre-scanning is not necessary to detect the inclination angle of the document, and therefore, 
time necessary for detecting the inclination angle of the document cap be shortened, and the image reading efficiency 
can be increased. . ' ' ' '/ 

10 Further, the inclination angle detection is not n^es^ry at every time when each of a plurality of documents is con- 
veyed, and therefore, time necessary for detecting the inclination angle of the document can be shortened, and the 
image reading efficiency can be^ncreased. ^ . ^v. i " . r. iJvio . h; " . ^ . : v ■\. > .* 

Still further, pre-scanning is not ^necessaiy to det.eGt^the inclination angle of the dpeument .andjtherefor^.ftim^ nec-,i 
essary for detecting the inclin^tiqnvangle of; the .document can be shortened, and the^irnage reading efficiency can be 
15 increased.^ ^ . ; --^^ :^ .-M -i ■ ^Jt:,'■^^ c-;.^ — 

Yet further, the inclination angle of the document can be detected by a simple structure,, and therefore, not.only cost 
reduction, but also an increase of, the efficiency of the inclinatipn angle detection can be intended. , ; 

Furthermore, the inclination angle of the document can be more accurately det^^ , - 

Further,.the inclination angle can be corrected^y a simple metho0 of the data .shift, without any complicated calcu- 
20 lation, and therefore, time necessary for the inclination angle correction can be shortened, and a large m.emory capacity 
is not used, so that cost reduction can be intended. 

Furthermore, the magnification change processing in, the relative movement direction is conducted without calcu- 
lation, and therefore, more time shortening and cost reduction can be intended. 

Next, another example of the^preserit inventipniwiy be described referring to,drawings., ^ . 

25 . ' . '■o'- ^ " ' ''i. .-J. yy . ■ ' . r\ . : .. ^ •■: 

(The structure of a docurnent inclination angle ^correction device) .-^ .\> - ■ .u-.:, / 

Fig. 7 is a structural drawing . showing a doGurnent incNration ;angl^ in each example of. the 

present invention, or an example.of a device for conducting a, dpcument inclinatipn arrgle connection .method of each 
30 example of the present invention, , »r* \ ~-. • ' , - 

In Fig. 7, a scanner 1 0 constitutes an imagereading nrieans for reading the document image;;and generates image 
data.:An inclination angle detecting section 120 constitutes an inclination angle detecting means to extract information 
of a document edge-included in image data, and tp detect a.n inclination angle of ttie document from the information of 
the document.edge, and. detects jthe documert edge inforrriation^and the inclination angle, referring ^to signal changq. 
35 timing of image data. ; ^ ^ : ^;.^■^.^,■v ^ ^ ^ ^ > - t ■ / . 

A magnification changing sectiph 30 conducts ilpe-prinra iriagnjficatipn change, and the sec-, 

ondary scanning direction magnrfication.change to eliFnjnate the cte^ a^document size generated by data shift 
processing, which will be described later, and constitutes a pqrtipn of the^ inclinatipn :angle correction means. _ 

A multiple coding section =40. is a ponversiop mearis to cpnvert magnification change processed image data into 
40 multiple coding data according to theprpcessing gradation iri.ar>>image rriemoryv The image memory SO^is an operation 
area in the case where the data shift; prpce^ing isrcortdurted corresppn inclination angle, and the data shift 

processing of the image, data is conducted by an inclination angje correction section 60 structured by^a portion of the 
inclination angle correction means., . /..- v , - - ^- • . - - - ^ . 

A.printer 70 is an putput .means to print.th(Bjmage data.pf tbe doc^ indination angle is corrected. (The, 

45 operation of tfie.document indination angle correctiQad^eyice, arrd the 95;^^? .^^ument jndinaticn anglje^cor-:; 

rectiori method)^, - ^ - r -^- C ^:Y^rr .r :r -r;7 : - rfsri; v'-^ t^-^i ^ or ' ' 

Hereiri, refening to a flow chart in Fig. 8 and i HusfratipnsJn- Fig.. 9(a) a^ subsequent drawings, the operatron of the 
document indination angle . correction device., and. the processing sequence of the.dpcyment inclination angle correc- 
tion method, will be.descrjbed.. - • - , ^ ■ : 
so in this connection, because in^the present invention, the magnification change processing and- the data shift 
processing are conducted, it is also considered that the magnifrcation change processing is conducted after tiie.data 
shift processing has been pphducted, however, in the pri^ent example, a method will t>e expIainiKJ in which the data 
shift processing is conducted after tiie magnification change processing. As descrbed above, the method in which tiia 
data shift processing is conducted. after the magnificatiori change processing, ^^appropriate for a device in< which the 
55 magnification change processing in the secondary scanning dire^ction is conducted in the scanner 1 0. . 
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(The inclination angle detection) 

Initially, the scanner TO conducts pre-scanningrahd Qenera^^ in Fig;, 8). In this case, 

because it is necessary to extract the document ^ge as wili Ge aescribedMater, a'plateh cover of the'scanner 10 (the 
surface which is read in the sun'oundings bf- the tibcunient) 'heedis to have the density and'reffectance, different from 
those of the background of the document. - ^ '■ ^ ^ . 

In this connection, the density and refledahce; different from thrbse of the background of the document, con-e- 
sponds to a color darker than the background! of the dbcurfient, or reversely, a color having^higher reflectance than that 
of the backgrbuhd of the document (a fluorescent eoldf or'nietallic gloss). The surface having such density and reflect- 
ance may be the entire surface of the platen cover;- or a partial rahge which ciah entirely coverthe surroundings of the 
inclined document. i* :£ • » ^^ i-- c^; 

Reigardirig thus obtained Image data?geherafed by reading also the platen cover,' tfie'lncliriation angle' detecting 
mearis 120 extract's documeint edge infbrmatiohlri^^^ irf the image data, and the indihatioh angle of the dobument 
Is detected from the docurtierit edge infornia - .-r^i; .^'ho U i : . 

Herein, the^X axis direction- (the arrangemerit dfreetion of the Irra'ge^ reading '^eri^r theprimary 
scanning direction, and Y axis direction (the movement direction of the sensor when reading, or the document feeding 
direction) is defined as the secondary scanning direction,' and the inclination angle detection will Be ekplaihed. 

Rg. 9(a) is a view typically showing the document E and'the platen cover, viewed from frie sensor-side, and shows 
the state in which the platen cover havirig the low reflectance (high density) and the dobument inclined at an angle 0 
are arranged. : v - , ■. 

When thus arranged documerit is read by the scanner 10, a light receiving signal is as shown by (1) to (8) in Fig. 
9(b). Herein, in order to simplify the'explahation, 8 profiles of the light receiving signals of (1) to (8) are shown.' " 

That is, when a profile of a certain line is observed, the"profile shov^ the uniform, low brightness at the outside of 
the document area (thesurface of the platen cover), and shows the rising tb the high brightnesis at the document edge. 
Then, the almost uniform brightness is-continued; arid the falling to theibw brightness is shbwri at the document edge 
on the opposite side. Then, the low brightness is continued to the edge of the platen cover. In this connection, in the 
area on which no document exists, the low brightness continues. 

When such the image data is successively observed in the Y directidn, after the rising is generated at Pa. it reaches 
Pc while a value of X is gradually reduced, and after that, the value of X is suddenly increased and it disappears after 
it reaches Pd. - - - - — - .r^ . 

When such the image data is successively observed in the Y direction, after the falling is generated at Pa, it 
reaches Pb while a value of X is suddenly increased, and after that, the value of X is gradually decreased knd it disap- 
pears after it reaches Pd. 

In the manner as describki above'; by Pb 
and Pd, which are the four corners of the document; can be' obtained: "In this cbhnectibn, in the manner described 
above, when ^e rising andthe falling are found, these can 6e easily dielected by obtaining the difference between data 
beforel to 5 lines, and that of the target line; --^'^ ''-^^ '-^ ^r^^.\ ^^r^:' ■ ^ ^ : 

That is, Initially, the inclination' ari^le detectirTg sSAon 120 and stores th^ 
data as information of the docunnent edge. -Inci^^^ the • pbsltiori' data-. Pa = (xb\ ya) r Pb = (xb. yb) , 

Pc = {xc, yc), and Pd = (xd,yd> are defined; ^-^^ - ^ ^ 

The inclination angle detecting section 120 obtains' theMhcilnation 'angl^ 8 of ' the document from the above- 
described position data by the following equation: - ■ " ' - • ■ : . :•; "^n*: - - ; 

e = tan*"'{(yb - ya)/(xb - xa)} or ^ 

Incidentally, in the above case, the position Pa of the bomer^f We document, closest to the origin (x « 0. y = 0), is 
defined as the document reference point. 

(Magnification change proceissingf ' . " v : . ; ■;; -.'*.;._ -. 

In the present example, initially, the inclirnation of the Y axis is corrected, and next, the inclination of X axis is cor- 
rected by data shift processing, which will be iSesCTibed later. Therefore^ the magnitude is multiplfed by cosO on Y axis 
(the secondary scanning direction), and the rriaghitude is'multiplied by l/cosO on X axis (the primary scanning direc- 
tion). Accordingly, in order to eliminate the change of the document size caused by such the data shift processing, mag- 
nification change in the primary scanning direction and the magnification change in the secondary'scanning direction 
are conducted. ^ . : . . . . 
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However, when the inclination angle is small, the change of the document size caused by the data shift processing, 
which will be described later, is slight. Acqordingly.^.when.the ctiiange of the document size is in a-degree of the rnagni- 
tude. which is out of the.problem, the magnificatib 

Initially, for the inclination angle e of the document obtained as ^escribed above, the magnification change process- 
5 ing of 1/COS0 times in the secondary scanning direction is conducted. ! • 

That is, in the scanner JO which can; conduct .the magnif icatipn qhangje in^the secorrclary scanning direction by the. 
image reading speed, the regular scanning is CQnduqted by changing frie scanning speed into l/co&e times of the nor- 
mal speed, referring to. the magnif icatipn change d the magnification 
change processing ;Sfctio;3, 30. Jhereb^ »^eaciing and ti;|e-magnificatio^i chai:^^^ secondary scafininjg direc- . 
10 tion are conducted, and image data is generated (the step S3 in Fig. 8). - r.-^ . • 

For the image .data . on v*^ich theymagnification chang^ in.the secoridary ^scannjng direction the 
manner described ^above, the rnagnif icatiqn processing is condMCted so that the rriagnitude in-the primary ^scannlrig 
direction is multiplied by cos 6 . That is, by conducting the iljnearHRterp<^ 

section 3Q, the magnification c^hanj^.in th^ Rnmaryispanning direction i^ qonduct^ and the image date is generated 
IS (the step S4Jn Fig.i)..-^-,; .r o/^-eo; ra-.v iOv:,.4 ;r-^r--.cr< : - . • . .c 

For the image data oa which, the magnification changefprocessing ,in the priiiary scanning diriection and the sec- . 
ondary scanning direction in this-manr^ej. multiple coding processing. such ^ as the efrpr diffusion method or. dither 
method, by which -the image size-can be compressed, is conducted in the. rnultiple coding section 40, The multiple 
coded image data is stored in the image memory 50. 
20 The irrage data, magnrfication change processed as described above, is respectively rnagnification change proc- 
essed in the primary scanning direction and secondary scanning direction, therefore.^a rectangular E1 (Fig. 10(a)) 
before the magnification change, is changed into a parallelogram E2 (Fig. ;ip(b)).after the rnagnif ication change. 

Herein, when an .angle fpriTied between Y the. magnif ication,qhanged document is 9', and an angle formed 

between X axis and the rnagnif icatipn changed (document is j9"^S;Showri in Rig, *1 0j[b), the following relationship can be 
25 obtained: ' .... ./-.t ^ ? 't :;r.;;:' ;^ .j ■ :* - : 

-v-. >.- . ev~ tan \(tan e rcos^eV^ '.^ . - ■ ^ 



30 



0" = tan"\tan 0 /cos^G) 



(Data shift processing). 



In the data shift processing,, Initially.. tfie inclination of Y a)ds Is cor.r,ected (?hift prjoce^sing in X direction), and next, 
the inclination of X axis is corrected (shift processing in^Y-direction) CtRe .step/S5. in Fig, 8), - : 
35 That is, for the document image , data E2 before datia shift progessjiggjin Fig. 1 i(a). the content of each pixeKof the 
document image data is shifted in the direction parallel to X axis so that Pa - Pc coinddes with Y axis. yf^t. the data shift 
processing, the content ot each pixel of the document ijrpage data isfiot gj^iftedjn the Y direction. . f . 

In this case..the point Pc in contact with -Y axis (or closest tp Y axisj^is defined as the document reference point (X, 
Y), and the image data is shifted by the amount I corresponding to the inclination to Y-axis. . . 
40 Herein, the amount of movement J ot an art>itrary point (x,.y)--in the document image data is obtained by the follow- 
ing equation, when the starting poim of the Image data area is defined as (3^ 

i = (y-Y)/ -Jan'e' - (x-.xp)^ - . 

45 Herein, Y = yO = 0,xO = 0. and thereby the amount I can be ©pressed by^the^fbllowing equation: 

Accordingly, data having the same position in the direction of Y axis has the same amount of movement. Therefore, 
so common pixels in the documertt image data E2 before data shift processing, are collected together in the direction oiX 
axis perpendicular to Y axis as shown in Fig. 12(a), and shifted according to the amount of movement I. so that Rg. 
12(b) can be obtained. . , . . • ^ . c - 

This processing is only;th& rnpvernent in the direction of X axis, and a plurality of pixels can be collected together 
and processed. Accordingly, it is riot necessary to calculate for each pixel as in the, conventional affine transfornr^tion. 
55 and the data shift processing in the present exanrple can be quic^ . ^ 

. By the shift processing in the dir«:tioh of X as described above,. the document image data E2 becomes F^a' - Pc - 
Pb* Pd' (E3) as shown by the bold solid line in Fig. 1 1(a). In this case, when an angle Z PaPa'Pb' is defined as 6, 
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- " . .. , 5 «tan;''{1/(1^n.^eV.+,te^^ .. - . , .f. - ' 

« tan '^(cos^ e (1/tan e + taa e^^^ „ . , , ' 

6 can be expressed by the ftincrt^^^ -^.-'^'ro : A.-.-'i.^- ... ~; 

In this case, the point Pa' in contact with X a*xis-(or closest to X axis) is defined as the document reference point (X, 
Y), and the image data is shifted by the amount J corresponding to the inclination to X axis. 

Hereirii= the amount of movement J of an arbitrary point (x, y) In the document Image data Is obtalnkl by the follow- 
ing equation, when the starting point of the irnage'data area is defined as'(xO, yO): - ' - . ' ' 

J ='{x>-X) • iah5-(Y-yO) — - • - r 

Rerein. when J < o;it is; moved upward in Fig;'H{b). and when' J > O; it is moved* downward in Fig. il{b). ^ ' 
Herein/because X = xO i=:0 r Y?=^^^^ 

J = -X • tan 5 

Accordingly, data having the same position in the direction of X axis has the same amount of movement; Therefore, 
common pixels in the document image data E3 before data shift processing, are collected together in the direction of Y 
axis-perpendicular to'X axis as shown In Fig; 13(a); and shifted according to the amount of rriovement J.'so'that Fig. 
1 3(b) can be obtained, that is, E4 which Is the document Image data shown in Fig. 11 (b) can be obtained. ■ ' ' 

This processing Is only the movement in the direction of Y axis, and a plurality of pixels can be collected together 
and processed. Accordingly, it is not necessary to calculate for each pixel as in the conventional afflne transformation, 
and the data shift processing in the present example can be quickly carried out. • ' • ^ 

By using the data shift processing as described above, image data in the image memory 50 Is corrected by the incli- 
natiori angle correction section 60 so that inclination of the docurheht ts fefimrrnated. Then, the Inia^e data whose incli- 
nation is con-ected. Is sent to^the printer 70/ and ah Image having ho inclination Is formed on the transfer sheet 

(Other 'examples) " " . - ""^ " ^ ^ > • ^ . - ' 

In the examples described above, the Inclination to the axis In the primary scanning direction is corrected after the 
Inclination to the axis in the secondiary scanning direction is'cdrrected; however, the Veverse may be poisibie. In such 
the case, an aspect of deformation of the image data is reversed in the length and width, therefore, the magnification 
change processing needs to be conducted so thatlhe tehgth and w are reversed tb thbke^lri the abovb example. 

Further, In the example described above,- the' 'data shift'-prociBSsing is conducted after th& magnificatidh change 
processing, however this order may be reversed. In this connection, when the magnification change processing is con- 
ducted Jiater; It is conducted on the Ima^^ ::r:^ S rr-^:0 C.^-^r^ .: ; . 

As detailed above, the following effects can be obtained according to the present Invention. ' ' 

In the above structure when the document is placed on the image reading position, the document edge information 
included in the read image data is extracted, and the iricnriatib^^^^ iis detedklirdhi flie d edge 

information. Accordingly, the inclination of a row' of characters Included intlh'B image clati^rieed hot tie detected, and the 
complicated calculation or the large capacity of memory is not necessary Even if ari Inclined row of characters exists 
in the docunieht, there is no erroneous riiovenieiit. ' ^ - ■ ' ■ - ' ^ " ' ^ ^ ---'^ ' • ■ • ' ' • 

Further, by conducting the data shift processing corresp'ohdirrg to the incRr^tion arigle of the document. Vhe incli- 
nation of the document is corrected. IW the ^inclinatibh correiSloh, data is shiftkl Ih the' leligthwl^e direction and the 
widthwise direction corresponding to the inclination angle, and the inclination Is eliminated. ' 

Accordingly, it is not necessary to conduct the affine trarisformation vvhich conducts the matrix calculation using the 
trigonometric function.^and'further/ it is not'necSssary'toiibld both' image data fci'efore' and after the processing, there- 
fore, a very large amount of calculation Is not necessary and a complicated calculation device in which a large capacity 
of memory is accommodated, is not necessary/Thereby/ a document incflnati on angle correction method in Which a 
complicated calculation or device is hot naiessary, and by which the inclination angle can be ^sily detected and cor- 
rected, can t>e realized. ' - . ! J ' ' ' \ ? ' 

Claims 

1. A correction methckJ of ia docurnehVindinaticrn an^iVcompri^^ ' 
(a) first detecting ian edge of a document; . 
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(b) second detecting an inclination amount of the document bprresponding to an inclination angle according to 

a detected result of the edge of the documehf;' ' ^ ' ' ' - * ' 

wherein the inclination angle represents an inclination angle of the edge of the document with respect 

to a first reference direction and a second reference direction perpendicular to the first reference direction; and^ 
5 (c) correcting the inclination angle of image datapf thedoGument^ithresp^ect to the first and second reference 

directions, - . - ■ i \- ^, -ywrv i ^ . ■ • r. . . : 

wherein the step of the correcting includes; a shift propessi;^ conducting a first, shift processing in which 

the image data are shifted to one of the first ancL second refer^ejpG^dir^ to the,-jndination 

amount and conducting a second shift processing in which the image data are shiifted to the other of the first 
10 and second reference directions according to the^inclifiation gmount. . 

2. The con-ection n:iethpd Qf cljajm 1 fmher-co^ the step pfphangingrTiagrMfje^^on of the irriage data jn.the first 
and second reference directions according the^inclinatiQn amount solhat;an image size ofi the image data is coin- 
cident with a document size. 

3. The correction method of claim 2, wherein the step of the changing magnification is carried out prior to the step of 
the correcting. ... ... , . ^ . ^-r j n i;';:: : - .'' * ' 

4. The correction method of clairn 2, wherein the step of thechanging.magnif icfation is carried out after the step of the 
20 correcting. . . . ■ . ' ^ , i , - 

5. The correction method -of claim 1 wherein the shift processfingcincludes the step^of shifting siniultanepusly the 
image data corresponding to a plurality of pixels. ^ ^ . l,^ : , ; 

25 6. The correction method of claim 5, wherein the shift processing; iricludes the step of sifting simultaneously the image 
data corresponding to the plurality of pixels, adjacenttp each ipther in the f irst reference direction: * : . , 

7. The correction method of claim 5. wherein the shift processing includes the step of sifting simultaneously the image 
data corresponding to the plurality of pixels adjacent to each other in the second reference direction. 

8. The correctfon method- of claim. 1, wherein, the first deteding , - , 

generating the image, data by reading the d^^ : ^ 

detecting the . edge^of the-document on the basis of th , i 

9. The correction method of claim 8. wherein the step of the first detecting is earned out by a signal.change timing of - 
the imagedata. - »^ . - ^- - -r nr:- .-v nr : >■ ^. ■ 

10. the correction method of daim I. .wherein in tliejstep crflhe^f^^^ ot.the document is detected^ 
40 by a plurality of sensors ori the^way. of conveyance thereof .by a document conveying d^ce to a reading position. 

11 . The correction method of claim 10, wherein the plurality of sensors ar^e^anranged in a direction perpendicular to a 
document conveyance direction, the step of second detec^ng. the.inclinatipn amount is conduqt.ed^ on the baas of 
a docurnent conveyance ^peed of tN documf njtvconveyi^^^ J^s^lt of . detecting .the document by the . 

45 plurality Of sensors." \.,V:;: -^'V-: ^ly-r-n^ o^vhrt-Q-- > 

12. TheoorrjBCtion method, of clairji 11, ^>yh . ^ , . 

1 3. .The correction method of claim .1 1 ..wherein thjapluralrty of sensors indudeja-sensor arranged -with a predeterrnined : 
so distance Jn the docunnient conveyance direction, and the document conyQyg.nce speed can be obtained by a com- - 

bination of a period of time during which the document passes the plurality of sensors and the predetermined dis- 
tance, 

14. The correction method of claim 10 further comprising the step of changing magnification of the image data in a 
55 direction of at least one of tiie first and second reference directior^. accordij;ig to the indination amount • ^ 

1 5. The correction method of claim 1 4, wherein the second reference direction is the documertt conveyance direction, 
and the step of changing magnification of the image data is ccnducted in the first reference direction according to 
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the inclination amount, the step of changing magnification In the second reference direction is conducted by chang- 
ing a relative moving speed between the document and a document reading means. 

16. The correction method of claim 1 further comprising the step of storing the inclination amount. 

5 

1 7. The correction method of claim 1 6, wherein the Inclination amount stored In the step of storing Is used for a second 
and succeeding documents of a plurality of documents which are conveyed one by one to a document reading posi- 
tion by a document conveying device, and the st^s of the first and second detecting are omitted. . ; 

10 18- The correction method of claim 1 7, wherein in the step of first detecting, the edge of a first document of the plurality 
of documents is detected by a plurality of sensors on the way of conveyance thereof by a document conveying 
device to a reading position. 
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